Thorough knowledge of root morphology and its associated root canal anatomy forms the prime basis for the success of any endodontic therapy. Although rare, variations in canal number and configuration could affect the treatment outcome. Managing these additional canals with abnormal morphology is a challenging task for every clinician. This case report presents the successful management of two maxillary first molars with aberrant root canal morphology. The first case has two palatal root canals with a total of five canals and the second case has two distobuccal canals.
Introduction
In an endodontic treatment, the root canal system is our road map to success. Proper three-dimensional shaping and obturation must be accomplished for a predictable endodontic treatment. Complex root canal anatomy is a clinical challenge which can often jeopardize the success of such therapy. [1, 2] To appreciate the variations, one should have a sound knowledge of normal root canal anatomy. The maxillary first molar is the most voluminous tooth, and it is commonly associated with such variations in canal morphology as reported in several studies. [3] [4] [5] Evaluation of the anatomy of 370 maxillary molar reported the presence of three canals in 75% of the first, 58% of the second, and 68% of the third molars. Four canals were located in 25%, 42%, and 32% of the maxillary first, second, and third molars, respectively. In the majority of cases, mesiobuccal roots have two canals. [6] The presence of a single canal in palatal and distobuccal root was a common finding with some variations. [7] [8] [9] [10] The incidence of second mesiobuccal canal (MB) varies between 18% and 96.1%. [7, 11, 12] Stone and Stroner [13] reported four types of palatal canal, namely, a single palatal root with two separate orifices, canals, and foramina, two separate roots (each with a separate canal), single root with one orifice, and a bifurcated canal with two foramina. Evidence of two separate canals in palatal roots was least (≤1%). [11] Most of the studies report the presence of single distobuccal canal (DB) in 93.3% of the cases. Studies recording the presence of a second DB are scarce and its rate of occurrence has been reported to be as low as 1.7%. [14] Bond et al. in 1988 presented a case of a maxillary first molar, which was associated with two canals in all the three roots. [15] Case Report
Endodontic management of variations in root canal configuration of maxillary first molar: Two case reports
In our study, we have reported the successful endodontic treatment of two rare cases of the maxillary first permanent molar with two palatal canals and two DBs, respectively.
Case Reports
Case report 1 A 19-year-old male patient, who had pain in the maxillary left molar tooth for the past 3 days reported to our Department of Conservative Dentistry and Endodontics. His medical history was unremarkable. The patient also reported that pain exaggerates on hot food intake. On intraoral examination, deep carious lesion was seen in the left maxillary first molar. Thermal pulp testing followed by radiographic examination confirmed the diagnosis of irreversible pulpitis [ Figure 1a ]. On the basis of clinical and radiographic outcome, decision to start nonsurgical endodontic therapy was made. The tooth was anesthetized and the operative field was isolated with rubber dam (GDC, India). Access cavity was made keeping in mind the basic principles. The pulp chamber was completely deroofed and cleaned so that the pulpal floor can be clearly visualized. The shape of the access cavity was triangular and four canals (MB, second MB [MB2], DB, and palatal [P]) were located. The presence of main palatal canal slightly more distal to its normal anatomical location provoked the further exploration of the pulpal floor with an endodontic explorer (DG-16). A small hemorrhagic spot was noted in the groove slightly mesial to the main palatal canal, which was negotiated earlier. Conventional triangular access was then modified to trapezoidal shape and the five canals, namely, MB, MB2, mesiopalatal canal, distopalatal canal, and DB were identified.
After the patency of all the canals was confirmed, the working length was assessed using electronic apex locator Root ZX (J. Morita MFG. Corporation, Kyoto, Japan) which was also confirmed by taking radiograph using 15 number K-files [ Figure 1b ]. All the five root canals were prepared with Protaper Next rotary nickel-titanium (Ni-Ti) System along with lubricant GLYDE (Dentsply Maillefer Company, USA) using crown-down technique. During preparation, 2.5% of sodium hypochlorite was used as irrigant in copious amount. The tooth was temporarily sealed with cavit after placing intracanal medicament of calcium hydroxide (Prime Dental Products, Thane).
In follow-up appointment after 1 week, the tooth was completely asymptomatic, so canals were irrigated with normal saline and dried using paper points. After taking master cone radiograph [ Figure 1c ], canals were obturated with master Gutta-percha cone and AH Plus sealer (Dentsply Maillefer Company, USA) using lateral condensation technique [ Figure 1d ]. The tooth was provisionally sealed with cavit and the patient was recalled after 1 week for permanent restoration.
Case report 2
A 25-year-old male patient presented to our department with pain in the right maxillary first molar. Medical history was nonsignificant. Clinical and radiographic examination followed by pulp testing confirmed that the concerned tooth was symptomatic and endodontic intervention is necessary [ Figure 2a ]. After achieving proper anesthesia, endodontic access was made conventionally. While exploring pulpal floor with endodontic explorer, a catch was found between the line joining the distobuccal and palatal canal, very close to the DB [ Figure 2b ]. A number 10 k-file was inserted into the suspected catch area and radiograph was taken for confirmation [ Figure 2c ]. Radiographically, the file reached the similar length as of DB without any bleeding or pain. Thus, four root canal orifices were present such as MB, DB, second DB, and palatal (P). During working length determination, it was observed that simultaneous placement of file in two DBs was difficult, since one of the instruments was hindered by the other (in the apical 3 rd area). It confirmed the fact that the two canals were joining in the apical 3 rd area. The root canal was prepared using Protaper next rotary Ni-Ti files with a crown-down technique (Dentsply Maillefer). Obturation was done with Gutta-percha points and AH plus sealer using lateral condensation technique [ Figure 2d ] and the tooth was permanently restored.
Discussion
Cohen and Burns stated that the prime reason for not treating the canals is the inability to locate them. [16] Proper access cavity preparation not only helps in locating the canal orifice but also eliminates the future potential problems that may arise during biomechanical canal preparation and obturation. If the presence of any anomaly is suspected through a variety of preoperative radiographs at different angles, then generous coronal access will help in the correct localization of root canal orifices.
Various diagnostic aids which may be helpful in locating root orifices are multiple radiographs at different horizontal angles, thorough exploration of pulpal floor using a sharp explorer, refining of grooves with ultrasonic tips, visualizing hemorrhagic points on the chamber floor, staining the floor with 1% methylene blue dye, and champagne bubble test with sodium hypochlorite. The presence of palatogingival groove on the palatal surface of the crown and root increases the probability of the presence of two palatal canals. [17] This case report presents a finding of maxillary first molar having two palatal canals with type III configuration (two different canals emerging on the root surface through two separate foramina) and two distobuccal root canals with type II configuration (two distinct root canals converging just short of the apex). [2] In the present reports, extracanals were located with the naked eye using a canal explorer and anatomical guidance once straight line access was ensured. However, sometimes, it may be difficult to visualize the variations radiographically, hence the use of electronic apex locator and operating microscope can be helpful. Recent advancements in radiographic techniques such as cone beam or spiral computed tomography have facilitated the detection of any variation in shape or number of root canal present, much easily in comparison to the previously available techniques. [18] [19] [20] The success of root canal treatment depends on the precise location and treatment of all the present canals. The suspicion of extraroot or extracanal must be there in every clinician's mind.
Conclusion
The presence of two MBs in the maxillary first molar is high, but the incidence of either two DBs or two palatal canals is rare. The present case report along with the previous literature enhances the understanding of the complex root canal morphology. Thus, it makes it necessary for every practitioner to be vigilant and knowledgeable enough to successfully manage such aberrant anatomical morphology.
Financial support and sponsorship Nil. 
